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tion, the Japanese female labor force participation rate still remains less than 50% and is less than that for men.
In Japan, the majority of employed women are more likely categorized as non-regular workers (Table 1) . Nonregular workers includes part-time workers and other precarious employment groups such as dispatched workers, contract workers, and temporary employees. Additionally, half of the women aged 15 years and over do not work outside the home for pay. This non-working population is mainly composed of retirees, housewives, and students. While the labor force participation rate among 25 -54-year-old women is around 70%, and thus would seem to resolve the M-shaped curve, the majority of these women work as non-regular workers in 2015, as shown in Industrial Health 2016, 54, 521-527 . The health of non-regular workers is of great concern because the labor force among middle-aged women and women of child-rearing ages is mainly composed of workers with non-regular employment.
Some women choose to be non-regular workers because they prefer the flexible schedule to keep their work-life balance. Other women, by contrast, are easily drawn into a vicious cycle of precarious employment in spite of their desire to be regular workers because it is difficult to change the career from non-regular workers to regular workers in the Japanese labor market. According to a Labour Force Survey, among non-regular female workers who were asked why they chose non-regular work, 27.6% preferred flexible working schedule, 16.6% wanted to maintain a work-life balance, and 12.3% cited the lack of regular employment 3) . Non-regular female workers have a variety of work preferences. The aim of this article is to report the findings of previous studies on the health status of non-regular workers, and to describe the particular working situation among Japanese women with non-regular employment. First, we will briefly review the general findings on the association between precarious employment and health. Next, we will review the current health status of women with non-regular employment in Japan, and consider reasons for their transition into vulnerable conditions. Finally, we will introduce a particularly challenging situation in Japan: the health of highly educated women with precarious employment.
Findings from Previous Studies: Associations between Non-regular Workers and Health
Precarious employment, including non-regular workers in Japan, is known globally as a social determinant of health; the World Health Organization (WHO) has drawn attention to its effects on workers' health 4) . Several review articles have concluded that precarious employment is associated with psychological morbidity 5, 6) .
We found a limited number of studies that compared the health status of non-regular workers with that of regular workers in Japan. Non-regular workers often encounter inferior working conditions that are detrimental to their health. Among full-time workers, non-regular workers tend to report poorer self-rated health than regular workers 7) .
Single female non-regular employed women had more psychological distress compared to regular workers 8) . The lack of participation in decision-making in work settings was significantly associated with a higher risk of psychological distress at follow-up after a year among non-regular female employees 9) . As cohort study showed that part-time workers had a higher risk for mortality than regular workers 10) . Moreover, female non-regular workers were more likely to be smokers compared to regular workers, even with adjustment for socioeconomic status and household income 7) . Non-regular workers also had less access to the preventive health care 11) . In Japan, several studies concluded that regular workers also had worse health status due to additional responsibilities and longer work hours 12, 13) . Owing to various work preferences, both regularly employed and non-regularly employed women had different factors that threatened their health. A previous nationally representative survey suggested that a shift toward diverse employment patterns might be a cause of deteriorating health among the entire working population, regardless of employment status 14) .
Why does Precarious Employment Cause Workers' Health to Deteriorate?
Research on the association between non-regular employment and health has suggested possible factors that are often shared by non-regular workers: effects of precarious employment, lower income, lower safety net, and difficulty achieving work-life balance.
Effects of precarious employment
Non-regular work implies precarious employment, i.e. uncertainty in employment continuation, affect the workers' social role at work and possibly mental health. In addition, non-regular workers who provide main household income as well as basic household income worry about continued employment for household support.
Non-regular job tend to discourage the creation of networks or teams in the workplace; this working culture can make non-regular workers feel isolated and prevent them from gaining social capital in their working life. In this way, multifaceted difficulties still remain to cause vulnerable conditions for non-regular working women in Japan.
The fixed disparity in society that results from employment status could be connected to increased anxiety and fear about the future, and to a feeling of distrust that contributes to the deterioration of people's health.
Lower income and lower safety net among Japanese nonregular workers
The average income of working women in Japan is lower than that of men. About 65% of women who work make an annual income of less than 3 million yen (US$30,000), while only 24% of working men are in the same income category 15) . The average salary and lifetime earnings differ by sex; even among non-regular workers, women receive lower salaries 16) .
One common reason that is given to explain this discrepancy is that fewer women than men are promoted to managerial levels. Educational background is known as an important factor in deciding workers' incomes, and in fact, the educational attainment among working women today in Japan still tends to be less than that of men 17) in spite of keeping higher educational level among OECD countries 18) . Another factor could be women's shorter job histories compared with men, as a result of leaving work for giving birth and raising their children. Furthermore, women may tend to work in industries that pay lower wages. Since women make a lower salary irrespective of marital status, unemployed women and women who are non-regular employees are at an increasing risk of poverty as they get older. Moreover, the marriage intention in Japan, is decreasing among the younger population in nonregular workers who will live alone 19) .
This problem will become more apparent in the future; if the situation continues as it is, the number of poor, older women will increase. The effects of poverty on health: include deterioration of food quality and quality of life, decreased access to health care, inferior living environment, deficient information, minimal education and more seriously, increased risk of illness caused by social exclusion 20) . A lower income provides a lower quality of life in this capitalist economic system. The chain of poverty, in which the first generation produces a second generation similar to itself, should and can be avoided. Non-regular workers receive safety net, or social welfare compare to regular workers. Non-regular employees often miss out on public support that they should receive. A Japanese study revealed that non-regular employees with children, notably single mothers, tend to drop out of Industrial Health 2016, 54, 521-527 the social security system (e.g., health insurance) 21) . This situation is seen as relevant to the deterioration of single mothers' health 22) . According to a review that analyzed articles by the extent of the welfare state 23) , non-regular workers' health was not as negatively impacted in higher welfare state countries. Thus, having an equal safety net might protect non-regular workers' health.
Outdated social norm of non-regular workers
One more aspect of the Japanese labor culture that should be mentioned is the recognition of female nonregular employees as workers who support their families, because part-time jobs for married women were regarded as acceptable non-regular work in former generations. To test this hypothesis, data for college graduate female of a national university in a metropolitan area were analyzed descriptively. The results showed that most non-regular employed alumnae were married, had children, and were less engaged in responsible jobs requiring long working hours 16) . However, it should be noted that married women who work part-time for low wages receive the benefits of tax exemption, health insurance, and a pension. We cannot predict the sustainability of the social protections for married women, as explained above. Such regulatory protections in Japan may engender trust in married, non-regular employees regarding their place in society.
The difficulty of sustaining a work-life balance
In the present day, many women employees tend to stop their paid work for family reasons such as marriage, childbirth, and caregiving. These choices are encouraged by Japanese cultural norms, which assume that women should work for their families.
Working women spent an average of 215 minutes doing housekeeping, while working men spent an average of just 42 minutes per day on the same tasks in 2011 24) . This suggests that husbands may be unwilling to participate in housework, and thus women have to work at home for their family after finishing their paid work day. This phenomenon reflects Japanese cultural norms dictating that women should remain at home rather than work outside the home, as well as the real difficulty of continuing to work while raising children. Around 60% of Japanese women quit their job after having their first child. Indeed, the Organisation for Economic Co-operation and Development (OECD) has urged the Japanese government to improve working conditions for women 25) .
Since a work-life balance is difficult to sustain, single mothers tend to choose non-regular work, and thus receive lower salaries. The OECD also reported that single mothers in Japan had the highest poverty rate among OECD countries, and that the social redistribution system is not adequate. Thus, working single mothers are in vulnerable situations created by the multiple burden of low income and low safety net and the difficulty of achieving a worklife balance.
A Particular Case in Japan: Precarious Employment in Academia and the Health of Women
Higher educational attainment is correlated with better health 29) . However, the academic sector in Japan is currently experiencing a change from its general historical norm.
The fluidity of employment contracts is extending further into the research field in education. The rate of nonregular employment for researchers in universities and research institutions is higher than that for general workers at 52% (194,064 people); many researchers have completed a doctoral degree, and have thus held unstable academic positions for long periods of time, including part-time, temporary, or fixed-term posts 26) . Two main reasons are put forward to explain the increase in precarious employment for academic researchers: one is the significant increase in doctorates awarded since the 1990s when the government made graduate school education a priority; another is the growing financial burden on universities caused by declining birth rates, which has necessitated switching researchers from permanent to non-regular posts as fellows. However, careers and health status among female researchers have different challenges from those of male researchers. Academic achievement for women in Japan has consistently improved over the past 20 years, and the number of women who go on to university (including junior college) has increased at the same rate that it has for men (57.0% vs. 52.2%) 26) . The number of women going on to graduate school is also increasing, with 33.1% of female students enrolled in doctoral programs. The most common career step following completion of one's doctoral degree is a research position. However, while the number of women in Japan who are becoming researchers is gradually increasing, that rate has remained below 14.0%, the lowest among OECD member countries 27) . Universities that are research institutions have a relatively high rate of enrollment of female researchers, but even then, the proportion of permanent employees who are women declines with higher job classifications: 31.6% of lecturers, 23.2% of associate professors, and 15% of professors are women. A survey targeting national universities found that while the overall number of women who were part-time lecturers was 23.1%, the number who held a full-time teaching position was 17.6%, and the proportion of women under 60 years of age who did not hold a full-time position was 52.1% 28) . These data was suggested that the majority of female researchers work their entire career in precarious employment situations such as parttime lecturing and postdoctoral fellowships. Social epidemiological research has suggested that people with higher education levels tend to have better health 29) . However, it is unclear whether precarious employment contracts affect the health of highly educated workers. Due to the lack of stable positions, a large number of researchers teach at multiple universities as parttime lecturers. Furthermore, it is difficult to investigate the health status of part-time lecturers, particularly women, because they are not included as a target of health care in a university. (2007) women. Among these women, the proportion of those who worked exclusively part-time in universities was 86.4%, 84.6%, and 74.6%, respectively. In other words, the majority of female part-time lecturers held multiple fragmented jobs to maintain their careers. These women gave an average of 9.2 weekly lectures at 3.1 schools (2007, same thereafter). Fewer than half (41%) had an average annual income below 2.5 million yen, with 13% having social insurance premiums (national health insurance and national pension plan).
In the conclusions of these surveys, the reasons for the health issues of female part-time researches were frequently cited as: psychosomatic stresses resulting from life events such as marriage and childbirth, and poor social security.
While these issues are generally seen among women in precarious employment, several interacting factors are thought to be relevant to the specific situation of researchers. These include: the lack of a secure, favorable research environment, which directly affects the ability to plan a career trajectory; the disturbing lack of transparency in human resources and exclusive employment systems for researchers; and, the prevalence of overt gender discrimination in the male-centric "research community" (at least, many female researchers feel this way). It will be necessary to clarify the ways in which these factors affect the health status of women who work as academic researchers.
Conclusion
In this report, we found that Japanese women who are non-regular workers tend to have a reduced health status due to precarious employment and the lack of social protection. However, more evidence is needed to clarify the health of Japanese women according to their employment status.
Due to disparity of welfare and benefits among workers, non-regular workers' health might be under threat. Non-regular workers seem to be excluded from a regular income and a safety net. Moreover, the Japanese labor market does not allow easy transition between employment categories, and non-regular workers tend to remain in those positions for longer periods. Therefore, non-regular workers who cannot achieve regular employment may be the least motivated to work and may have stress because of their situation. Given that non-regular work is associated with lower incomes and less safety, these workers are more vulnerable to an unsustainable lifestyle. The vicious cycle of non-regular work and poverty arguably influences the next generation; all sectors of society should engage in efforts to prevent this from continuing. We also found that vulnerable populations such as single woman or single mothers, and particular job categories, such as work in an academic field, easily fall into a vicious cycle to work that interfere with work choices.
Japanese women face difficulties in achieving work-life balance because they work hard at housekeeping tasks for their families after returning home from their paid work. This aspect is also relevant to women employed as regular full-time workers who have to work long in the company and to work at home as well. This work-life hardship is now recognized by the government, which has just started to extend a helping hand to women to prevent a gender gap in labor participation and from Shoshika, declining birthrate regardless of employment status.
The Japanese government has recently implemented a new policy to support women through the Act on Promotion of Women's Participation and Advancement in the Industrial Health 2016, 54, 521-527 Workplace (2016), and this policy itself is a constructive change. As one studied showed that the countries where their welfare state is relatively higher support non-regular workers to protect from their deterioration of health while non-regular workers under the less supportive countries suffer from poor health 23) . In this regard, a social welfare system that protects non-regular workers should be considered as a conceptual framework from a various aspects related to health; these includes individual factors (e.g., behavior, education) and social factors (e.g., policy, culture, welfare) 31) . Health disparities based on employment patterns should at least be reduced in a society like Japan, where the laws and regulations for occupational safety and industrial health are applicable to every worker. The sector wide approach should be composed of welldesigned supports from life course aspects. A support for keeping a daily work-life balance such as childrearing and housekeeping and a support for particular concerns for non-regular workers in working settings such as social security and observance of occupational health regulations should be included.
